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VL formation (http://www.cr.chiba‐u.jp/~4vl/)
Since 2007 ‐ current
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More than a ten year (at least) six GEO data archiving
Grided data product generation & sensor calibration algorithm
Open data (JMA GEOs, GOES‐W, ‐E, FY‐C, ‐D) via anonymous ftp 
servers, MTSAT2, FY, GOES‐W, ‐E are quasi‐realtime processing & 
data released.
ALL channels VIS (0.63 μm), IR1&2 (10.8, 12.0 μm) WV (6.75 μm), released
GOES‐EAST
(GOES‐13)Meteosat‐IDOC(Meteosat‐7)
FY2‐D
HIMAWARI
(MTSAT2)
GOES‐WEST
(GOES‐13)
Meteosat
(MSG2, now 3)
60°S–60°N，basically hourly (depend on GEO operation schedules)
1 channel 1 simple binary file (DN), vis.tar.bz2, irs.tar.bz2
Calibration tables released by each agencies also included.
For 2 byte raw data (more than 8 bits), big endian byte order stored.
anonymous ftp servers (access limit for Meteosat dataset)
GEO name Gridedresolution Zonal Range
Grided
version Status
MTSAT-1R -2 VIS: 0.01°IR: 0.04°
80°–200°(-1R)
85°- 205° (-2)
Ver 2
(improve 
ver.)
All past records ○Quasi-realtime ○
FY2-C, -D, (-E) VIS: 0.01°IR: 0.04°
44.6°–164.6°(-C, -
E)
26°- 146°(-D)
Ver 2
(improve 
ver.)
All past records △
Quasi-realtime ○
METEOSAT
-IDOC 0.04° -2.5°–117.5°
Ver. 2
(improve 
ver.)
Internal data use 
only
(EUMETSAT policy)
METEOSAT, 
MSG 0.04° -60°–60°
Ver. 2(improve ver.)
Internal data use 
only (EUMETSAT 
policy)
GOES-W, -E 0.04° 225°–345°165°–285°
Ver.2
(improve 
ver.)
Since 1986 All past 
records FD: ○, NH, 
SH: ○; Q-realtime ○
Grided format (level 1b) common specifications
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Current GEOs Archive & Process Status
*1: 3hourly data only
Asia 1
(JMA 
GEO)
GMS1*1
198103‐
198406
GMS2*1
198112‐
198409
GMS3*1
198409‐
198912
GMS4
198912‐
199506
GMS5
199506‐
200305
GOES9
200305‐
200507
MTSAT1R
200506‐
201007
MTSAT2
201006‐
Now
Asia 2 
(CMA 
GEO)
FY‐2C
200605‐
200809
FY‐2D
200809‐
Now
Asia 3
(Meteo‐
IDOC)
Meteosat(MFG)5
199804‐200702
MFG7
200607‐
Now
EU‐Africa
(EUMET)
MFG4
198912‐
199402
MFG5
199402‐
199707
MFG6
199610‐
200212
MFG7
199806‐
200607
MSG1
200401‐
200612
MSG2
200609‐
Now
MSG3
201212‐
Now
America 
(GOES‐E)
GOES‐08
199409‐200303
GOES‐12
200304‐201004
GOES‐13
201004‐
Now
Pacific 
(GOES‐W)
GOES‐07
‐199509
GOES‐09
199507‐
199807
GOES‐10
199807‐200606
GOES‐11
200606‐
201112
GOES‐15
201112‐
Now
http://www.cr.chiba‐u.jp/~4vl/
Quasi‐realtime images
FY2‐D MTSAT‐2 GOES‐W GOES‐E
VIS
IR1
IR2
IR3
(WV)
IR4Since 2009 Sep., MTSAT, FY2, and  GOES can get by
quasi-realtime by collaboration
With Weathernews Inc.
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リンクされたイメージを表示できません。ファイルが移動または削除されたか、名前が変更された可能性があります。リンクに正しいファイル名と場所が指定されていることを確認してください。
Calibrated Calibrated
Pre-launchPre-launch
Aerosol optical 
thickness
Cloud optical 
thickness
New method
New methodISCCP
ISCCP
Comparison of calibration coefficient between ISCCP and New method
Validation of Aerosol and cloud
Development of vicarious calibration technique 
We have a joint research with the Meteorological Satellite Center/Japan Meteorological 
Agency (MSC/JMA) to develop vicarious calibration and global synthesis techniques for 
geostationary satellites. Our activities are development of visible channel calibration 
technique and development of global data set of radiation budget products. 
Vicarious calibration of 
Three components 
EXAM system by Dr. Takenaka, AORI, UT
•Neural Network (NN) retrieve “real-time” radiation product
http://atmos.cr.chiba-u.ac.jp/takenaka/en/ Takenaka et al. (2011): JGR
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Global composite prototype product
（DW SW，sfc，2002/Sep/02‐03, 3 hourly)
Meteosat7          Meteosat5            GMS5             GOES-W             GOES-E
2002/Sep/02‐03 Day‐time Avagage
© by Dr. Takenaka, AORI, UT
SKYNET
• An observation network dedicated for 
aerosol-cloud-radiation interaction researches
(e.g., Takamura et al., 2004; Nakajima et al., 2007).
• Initiated under the WCRP/GAME project and 
expanded focusing on East Asia as GLI 
validation activity.
• A growing network linking more than 60 sites
(as of 2013) all over the world.
http://atmos.cr.chiba-u.ac.jp/
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Validation with sky‐camera
2007 July’s  Possibility of Rain Occurrence (%)
Precipitation Potential Map 
(PPM) revealed by GEOs
• Estimates high‐time res. (hourly) PPM by geostationary 
meteorological satellites (GEOs)
– Merged by MTSAT, Meteosat‐IDOC, MSG, GOES‐W, GOES‐E
• Objective: Improve rainfall estimation quality of GSMaP without 
Microwave signatures
MSG2 MET7 MTSAT‐1R GOES‐11 GOES‐12
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PPM estimation algorithm 
GEO IR1 Tbb（K）
IR
1‐W
V
Tb
b
Di
ff.
 （K
） PPM by TRM
M PR (％
)
• Truth: TRMM/PR observations as a flying rain gauge
• To generate Look Up 
Table (LUT): Same target 
observation by 
TRMM/PR and GEOS
• Use parameters:
IR1 Tbb & IR1 – WV
• Why use IR1‐WV:
Low diff in IR1‐WV
→Provability of 
precipitation (POD) is 
high
(cf. Ohsawa et al., 2001)
Look Up Table (LUT) for PPM
Test: Using Radar-AMEDAS for 
validation in Japan
• Refine precipitation area by PPM in 
GSMaP: validate by Radar‐AMEDAS 
[Even though with microwave 
signature]
‐ Improve over‐estimation on 
ocean
[Without microwave observation]
 Both ocean & land can improve 
threat score (0.3  0.38)
ThreatScore
Red：Before re‐define
Green：After re‐define
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http://sharaku.eorc.jaxa.jp/GSMaP/
2002/Sep/02‐03 Daytime Av.
Water & Light: Primary force for hydrological model
GPM/DPR & GPM/GMI
Hou et al. (2014, BAMS)
Ushio et al. (2009, JMSJ)
Takenaka et al. (2011, JGR)
2014/2/28
2014/10/07
HIMAWARI 8 launched!
気象庁
Water：GSMaP Product (10km)
Light ：EXAM  Product (5km)
We can drive 
hydrological model by 
satellite revealed forcing 
data as input!
Numerical Experiment Design 
Ex. 1 Ex. 2 Ex. 3 Ex. 4
Resolution 01 km 01 km 01 km 10 km
Model SiBUC‐SIMRIW 
Rainfall Radar reanalysis (Radar‐AMEDAS)
Shortwave
Radiation
Inferring by
GPV/MSM
(cf. Kondo and 
Miura 1985)
JRA55
(MSM_Lsurf)
EXAM
(Takenaka et al. 2011)
Longwave
Radiation
JRA55
(MSM_Lsurf)
Temp, Hum,
Pres., WS GPV/MSM
JRA55
(anal_surf125)
JRA55
(anal_surf125)
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Effect of EXAM（Shortwave Radiation forcing）
‐‐‐‐‐: Exp.1 GPV/MSM,   ‐‐‐‐‐: Exp.2 JRA55,   ――: Exp.3 JRA55+EXAM
SMF: Seto
Effect of EXAM (with in-situ JapanFlux observations)
‐‐‐‐‐: Exp.1 GPV/MSM,   ‐‐‐‐‐: Exp.2 JRA55,   ――: Exp.3 JRA55+EXAM
Sites / Function Experiment 1 Experiment 2 Experiment 3
SWn LWn SHF LHF SWn LWn SHF LHF SWn LWn SHF LHF
FHK
R
−
0.413 0.790
−
0.478 0.779
−
0.689 0.767
RMSE 39.4 37.9 32.3 27.1 28.0 24.5
SMF
R 0.720 0.483 0.233 0.528 0.899 0.837 0.434 0.653 0.953 0.879 0.566 0.699
RMSE 52.9 28.6 36.6 42.3 32.9 21.6 31.7 37.2 22.8 19.5 29.4 34.7
TKC
R 0.740 0.386
−
0.833 0.724
−
0.922 0.783
−
RMSE 58.0 35.0 46.2 23.9 33.9 21.0
TKY
R 0.676 0.396 0.486 0.762 0.856 0.726 0.532 0.828 0.945 0.781 0.663 0.893
RMSE 65.0 40.6 30.5 36.9 46.5 30.6 27.2 25.8 28.4 28.4 23.2 22.7
SWn: Net‐SW Radiation,   LWn: Net‐LW Radiation,   SHF: Sensible Heat Flux,   LHF: Latent Heat Flux
Represented by          correlation coefficient [R] &
Root Mean Squire Error [RMSE]
Best Worst
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Fine Res. Land Surface Reanalysis
SiBUC‐SIMRIW + RIVER (Kotsuki et al., 2013) Agriculture
・Surface T.
・Crop Growth
・Rice Yield
・Soil Moisture
・Irrigation 
Request
etc…  Rice Yield
Atmosphere
Latent heat flux
・SW/LW Rad
・SHF/LHF
・Surface Albedo
etc…
Hydrology
・Runoff
・Water 
Resources
・River runoff
・Snow water
・Water storage
etc…
Water 
Resources
HIMAWARI‐8 successfully launched in 
07 October 2014
CEReS will contribute as archive center
Approx.
100TB /yr!
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Summary
• CEReS has GEO datasets (MTSAT, GOES‐E, ‐W, 
Meteosat‐IDOC, MSG) more than a ten year:
– Except Meteosat, MSG, all of data can access via 
anonymous ftp servers (mtsat, fy, goes; free of charge)
• Short‐wave radiation product (EXAM) processes 
in quasi‐real‐time & start to produce re‐analysis 
product 
– Available at ftp://amaterass.cr.chiba‐u.ac.jp/
• Skynet, radiation observation network in Asia 
now renewal the portal (coming soon).
• Several application projects & products are on 
the way (PPM, Food Security package program), 
these will be release 
ftp servers& website
• VL‐CEReS: http://www.cr.chiba‐u.jp/~4vl/
– CEReS DB : http://www.cr.chiba‐u.jp/ ~database‐jp/
– MTSAT: ftp://mtsat.cr.chiba‐u.ac.jp/
– GMS5&GOES9: ftp://geoinfo.cr.chiba‐
u.jp/pub/satellites/geostationary/
– FY2‐C, ‐D: ftp://fy.cr.chiba‐u.ac.jp/
– GOES‐E, ‐W: ftp://goes.cr.chiba‐u.ac.jp/ (now renewal)
– Meteosat: internal only (but  can access via collaborative 
studies, please contact me)
